Research in the use of fertilizers on native range forage in the Northern Great Plains is being conducted to find if this may be a method of increasing the returns per acre. Clarke, Tisdale, and Skoglund (1947) reported the long term effect of manuring. An area of Bouteloua-Stipa vegetation, manured in 1928 , sampled from 1933 to 1938 an average of 850 pounds per acre against an average of 420 pounds per acre from adjacent unmanured range. Work conducted at the Range Field Station at Cottonwood, South Dakota, by Westin, Buntley, and Brage (1955 ) from 1952 to 1954 showed increased yield on native range after fertilizer applications.
Using rates of 20, 40, and 80 pounds of nitrogen per acre on pasture that had been grazed at heavy, moderate, and light intensities, they found the greatest response resulted from the application of 80 pounds of nitrogen per acre to the heavily grazed pasture. Increases in percent protein were obtained from the higher rates of nitrogen. Rogler and Lorenz (1957) The experimental layout was a randomized split plot with six replicates. Plots were 3 x 14 feet. Treatments consisted of four fertilizer treatments and one manure treatment each at two rates, and a check which was not fertilized or manured. Fertilizers used were ammonium phosphate 16-20-0, ammonium phosphate 11-48-0, ammonium nitrate 33.5 O-O, and barnyard manure. These were hand broadcast in April, 1951, at rates of 16 and 32 pounds per acre of nitrogen for the artificials, and 10 and 20 tons per acre of manure. The plots were mowed in late July, 1951, and early August, 1952 , and the forage from a central 18-inch wide strip was collected from each plot, air dried and weighed. The samples from each treatment were later bulked, ground, and analysed for protein content.
Resulfs
Forage yields obtained in the two years are given in Table 1 . There was no increase in forage yield from the fertilizer applications in 1951. In 1952 there was a significant increase in yield as a result of the application of 32 pounds of nitrogen as ammonium nitrate and a highly significant increase in yield of forage on the Table 2 . From these analyses and the forage yields the gross crude protein per acre for the various treatments was computed (Table  3) .
In 1951 there were increases in crude protein content as a result of the treatments, and as a result a significant increase when 20 tons of manure was applied. Significant increases in gross protein also resulted from the application of 32 pounds per acre of nitrogen as 33.5-O-O and ll-48-O. The application of 16 pounds per acre of nitrogen as 11-48-O gave a very significant increase in gross protein.
In 1952 the percent crude protein of the forage from the treated plots was not apparently different from that of the plots which received no fertilizer, except in that from the plots which received 10 tons of manure. This is reflected in the 1952 data in Table 3 in which this treatment (10 tons of manure per acre) as well as the 32 pounds per acre of nitrogen application (as 33.5-O-O) , gave a signif icant increase. Twenty tons of manure gave a highly signif icant increase in gross protein.
Discussion
Range fertilization in this study is concerned with relatively low rates of application broadcast in the spring. While drilling in of fertilizers is acknowledged superior to broadcasting, the latter is a more practicable method for rough, rolling, or stony ranges. Whether spring application is advantageous over fall application is not demonstrated. The differential effect of the several artificial fertilizers indicated that the increase in percent protein may be in part due to the provision of phosphorus, but all treatments gave an increase in the quality of the forage in the year of application.
Yield increases cannot be expected from the use of fertilizer at rates of the order of 16 pounds of nitrogen. When 32 pounds of nitrogen were applied, the forage yield increased in the second year after application.
The use of manure in this experiment was intended to allow a comparison of it with those of Clarke et al. (1947) . The first and second year advantages of the use of manure at rates of 10 and 20 tons per acre are apparent, both rates of application resulting in increased gross protein per acre in the first year and increased forage yields in the second year. Many workers in forage crop improvement programs have examined the effects on grass seed production resulting from applications of fertilizers.
It is possible that in the complex of species that is a natural grassland, there might occur a differential response of the several dominant species. This certainly occurs in sexual reproduction, and possibly in vegetative reproduction. Rogler and Lorenz (1957) imply the latter.
Moreover, the response to fertilization of individ- That the study of the response of individual species to a specific mineral or combination of minerals should be a feature of fertilization studies.
The response of individual species and changes in botanical composition of the fertilized sward, should be interpreted only after consideration of the influence of different degrees of grazuse, past and future.
That the effects of range fertilization on the growth and development of the livestock using the range be considered.
It is not the increased yield of forage or crude protein that is the ultimate concern, but that application of the knowledge will mean bigger calves and lambs and more wool and beef.
LITERATURE CITED

